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? , * J ,” 7. Brief description of specific research aims: ' . .. *7 ; ^ 

'!-;•■ a) Define the function of the APUD cells of the lung. - '< • 

• - ' . . ■ *• ^V *, * - v-.... 

b) Correlate the alterations in function of the lung with morphologic changes 
in these cells. * . 
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'x v cells and the NEBs (Neuroepithelial bodies)of the lung have been demonstrated by 'Mumm 

' __1 1 J t j _*.1 J -f _ C A T» 1 TT\ It. A. - t 1 J 1 1 Ti ' * f * V^;J h fFWpZi '!j. 


cells can be depleted by reserpine (3), the fact that they may be modified by acute 
hypoxia (3,4) and that they have dual innervation and therefore perhaps act as both 
receptor and effector cells in the airway of the lung (3)* By virtue of this 



< ..... . ;v- - •: ■ -v • 

^ Detail* of experimental design and procedure* (append extra pages as necessary) '* •"‘ ,‘ J# \ 

Based on the above hypothesis the following questions can be asked and evidence 
l‘.obtained to support or reject the hypothesis: . ;-.v /*.* .■>- l * . "V- • ••vP 

Does the number and content of these cells remain constant in the change * ’-'..J 

: from neonate to the adult? * **. ' v ... : v- : * --V;V *■' . ’-7 *-• •'* *" 

;/• : Koosavi, et al attempted to answer this question in a semi-quantitative way (4). - / 

/ > These workers did not do a complete morphometric study. The fact that the number of 

... •: y / Feyrter cells decreased per unit of bronchiolar epithelium did not take into consid- 

• *“; eration the growth of the lung during this 31 day period. ; 

..V Experiment: We propose to use rabbits rather than rats. Pregnant females will 
, ; be the adult subjects* Their young will be killed at intervals after birth and 
; * 7 . i complete morphometric studies will be done to quantitate the numbers of these cells 

per unit of lung volume. ■ /vi'w v —.7 r- 

■ W e propose to study the morphology and content of these cells by several techniques: 

.V ■■ /./ . V- ' v Currently, one graduate student is working in Odense, Denmark with Dr. E. Hage (2) 
for 8 weeks to perfect techniques in (1) light microscopy and (2) formalin-induced- 
. T5: / fluorescence (FIF). Dr. Hage has also agreed to come to this laboratory in September 
* rtf’-;' of this year to do a preliminary study with us. Professor Quay, a co-investigator has 
experience with (3) auto radiography and we plan to use these techniques in his 
laboratory with labelled amines, polypeptides, their precursors and metabolites. The 
''V’ v content of the granules and the cells totally will be assessed by this technique as ' 
well as differential fluorescence. Finally, both Professor Quay and Professors Will 
and Bisgard jointly have postdoctoral fellows working on the (4) electron microscopy ‘.V.‘; 
of these cells or similar cells. The combination of these four techniques should 
provide us with the ability to correlate changes in the cells and the granules within 
. the cells with the functional studies we propose. 

. 2) Is the effect of chronic hypoxia similar to that found acutely by Lauweryns, 

i.e. depletion of granular content consisting principally of serotonin? * 

Evidence in our own laboratory using methysergide and serotonin in aerosolized 
■ '7 form implies that serotonin is not the principal mediator of hypoxic vasoconstriction V- 
(5). We used aerosolized compounds as well as those administered IV because of evidence 


supported by the work of Hauge (6) which makes it likely that the receptors involved 


in the pulmonary vasoconstrictor response are located' closer to the airvay than the 
capillaries. Our work does not exclude the possibility that serotonin may be one of 
-several mediators in the response. Lauweryns supports this by the fact that' more than v '7 
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This Implies that the mechanism may be different for acute and chronic hypoxia. •/.;•;■ 

> This is supported by work done by Tucker and Reeves (8). Our studies also show *• 7;t^r . 

‘that this change in reactivity is not related entirely to muscular hypertrophy -y 

Tpf the pilmonary vasculature, therefore the possibility exists that there is an J 
^alteration in lung metabolism initiated or mediated by substances elicited by 
.^rnese cexxs* •. . v-; • *’• . r.\ ;J ; v \ - 

Experiment2 A group of pregnant rabbits would be placed in the hypobaric 
‘‘r 1 ’chamber of the Biotron facility here at Madison or taken to our high altitude 
vvlaboratory at Climax, Colorado (elevation 3400 m., Pgp^SlO mmHg) and the first > .^V '; 
•^experimental protocol would be duplicated. ’ ./V*;** w'*.*'*-.*^ v. V v 'V' 

further question that would be answered would be: Does exposure to chronic \ v 
.. hypoxia cause the number of these cells to increase or have increased activity in ■ \ 

; the adult as well as the neonatal animal? 7)1. • . '**> 

*3) If these are chemoreceptors do they change in number or content when the . > 
"'carotid bodies and the aortic bodies are denervated? •* r \ 
Work in our laboratory in calves and ponies has demonstrated that animals 
■ ,A ..with the carotid bodies removed and in the case of ponies, the aortic bodies also 
‘/v denervated tend to develop pulmonary hypertension at higher ^X 02 S t> ecause of the 
'tendency to hypoventilate and develop low alveolar PC>2 S (9 >10)* * *7^ \ 4 ‘'. * 

;v-v * Experiment: Although our experience is mainly with the carotid body removal ■/•...*7 
‘• and aortic body denervation in large animals,we propose to use the rabbit for the 
initial morphologic correlative studies because this species is unique in that 
it has a separate nerve to the aortic body which can be severed without thoracotomy. 
Animals will be prepared and treated in groups similar to experiments 1 and 2. 

Once the morphologic studies in experiments 1, 2, and 3 enforce or reject the 
postulates presented, studies will be extended to larger unanesthetized species like 
the dog and pony where work will be continuing on ventilatory control. Hopefully . v , 
dual use can be made of the surgically prepared animals. These animals are much 
more adaptable to complete functional studies than the rabbit or other laboratory • 

animals, particularly if the studies are performed in the unanesthetized state. IV 

* ; 4) If these are chemoreceptors, can they be influenced by the administration 
of aerosolized compounds which will block, stimulate, deplete, poison, release, or .V 
otherwise modify the metabolism of these compounds contained in the granules of t :^v“‘ 
: these cells? pS- / ■; *> . ; .vp. s ^ 

We have preliminary evidence that low levels of an blocker that is administered 
by aerosol modified the vasoconstrictive response to acute hypoxia. This same , “ 

blocker placed IV required toxic doses that could only be administered to anesthetized 
animals or in isolated perfused lungs to be effective. . - .‘.‘-‘.I; * ' 

Experiment: Actually this would be a long series of experiments which would 

hopefully pharmacologically characterize these cells functionally and using the 
morphological methods developed In earlier experiments to correlate the results. 

Agents such as a—Methyltyrosine, a and $ adrenergic agents, cyanide, doxapram, 
lidocaine, ethanol, etc., could be used. Complete hemodynamic studies would be 
done Including pressures, cardiac output, oxygen content, heart rate, blood gases, 
hematocrit, and hemoglobin. Resistances, oxygen transport, work indices, etc. would 
be calculated. Pulmonary parameters such as ventilation, ventilatory rate,volumes, 
alveolar gases, compliance can be measured and calculated. ** 

It is obvious that the direction that these studies will go is dependent upon 
the success and findings of the initial studies. s ' 

w, -• ; 10035460^7 > t;/ 

/v ; ., . • ; ;. • ... ' . \ ' „ ; ! :v;; • 
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^Modulated by the CNS. 2. Zellforsch. 145: 521-540, 1973. , ; . { 
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.5* Ungerer, T., J. A. Orr, G. E. Bisgard and j. A. Will: Hemodynamic 
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y&i iv'Abstract. Presented at 55th Conference of Research Workers in 
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Forster, H. V., G. E. Bisgard, B. Rasmussen, D. D. Buss, J. A. Orr, and 
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••&•&'' 10. Space and facilities available (when elsewhere than item 2 indicates, state location): ’ •..!.. • ;• '••,■’'■.' v>».V ,4r^ •<• 

•%v i i'Vvsjr,:'‘. ’ .v • • '..^.'t.'Y' .V '’ - '• • r rf;:,Viv^w*'"'.'’' '■*' ■-•• '• >-?,■'■' 

.i, A complete cardiopulmonary laboratory is available under the direction of ’ 

'Professors Will and Bisgard. A departmental laboratory operates to provide 
■;•*.. ^ histological tissue preparations. tissue freeze drier was obtained last year. 

V2*-; * : Electron microscopes are available in the Department of Veterinary Science, the * 

Muscle Biology Institute and the Waisraan Center. ’’ : ’* '• ; - I; *; * *' v 

Professors Bisgard and Will in cooperation with: Dr. R. F. Grover, University ' 
Colorado Medical Center have a research laboratory at Climax, Colorado. There 
4^'VSf' are living quarters, a corral for large animals and a laboratory building. This 
facility provides an ideal situation for large animal studies that can’t be ' 
.'-^accommodated in a hypobaric chamber or for small animal experiments that have too 
1-**-*$‘-many animals to fit into the chamber or are of such a long term that it is too 


many animals to tit Into the 
•tf/^T^. r costly to do in the chamber.' 


'^/^'itvV- ^o^essor Quay has a laboratory equipped to do autoradiography. 
7-*' Animal rooms are available for large and small animals. ' 

*•‘>5^ ,* L- ■;< V?'}: * - - ■‘’•-..I '+ _ - -• .- »• ■ *( * ■' *. vV , * ..V' ^ 

* ‘*J‘ ' i*V« ' 'i. r . ■* ’• , . • .. 
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11. Additional facilities required: " ' *• -■ ^ ^. v. 

* .\^ K • . v - Funds were asked for animal cages. While rooms and animal care is available, 

-X;/- ‘ there is a shortage of cage facilities for rabbits. \ 

■•V. , •• .*, • -v -T-- 4 *- «>. ^.v f * * '> s * ***’^ , ^ < .* <• i'*- . **’;• • 

:.V :.-V - •- . r ;V. .; ••• v\ r Vf^v.sfv 

' ,v ... ^. r.‘ .:': V-. ,*•' ■ ’ i''" 1 *' r - '' ' 

.' •"!*»., V ^. f ♦ * r . p ' ^ .* * ' . *• <* / . * t \ ' * * ' . Z'* '* s S r J ‘ • *' + ( ^' ' * 4 .■ I * V • ^ ‘f ,‘ji ' -V, *• ■»*'■ ■ # , *•-•'.** 4 ‘ 

iS&t. ! / '' •;•••. .• /.a A. 4 • •- 
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£’^12, Biographical sketches of investigator(s) and other professional personnel (append); ' fy I 
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V *< 


^'‘'iane: ' 'JameshufrJftJ.I> D.V.M. Address: REDACTED 

# *®2RCTS0 .7. 'f;w.•: “-RHDACW . . 

^gjSfc'Bora: 1 RgDACTFH Birthplace : '^ ,cD ^ ' 

■'&$!!»& Citizenship : ' •'• REDACTS^ Marital Status : RfcUAL-' *~.i ^ 

' i*'C '■■■••': y kw ■"■ l«%: ■■■ • ••• « ■ '?:■•■' v, (r 5 4?r> 

■ ' education : XKf? 

U J-?'- ‘ 

• s&^'SfvHigh school graduated from: Wauwatosa High School- Year: K '7 ^^,^ 4 

University Attended '•;.T;'^v’ - Dates Attended • . Degree Date Major and Minor -.iv .'*.>*]• 


■ University of Wisconsin 


:..••* :’V'v 

- V «"••■'■; 7 ? /> c : s ‘* ‘ * * s . ,V %T’ ) • n'- • vr 


^4^:*'University of Wisconsin 

•■Wy. •* - —' rr*** ’A.-* ?»*'. ** .• ‘* 

’ ciwS-N ‘ * * 1u « * *-* *•■:*?*■ f •/»••*• rt . 

i'. .*.* ••■*' » '• c; . * .* - ' 

•v^i^t;: Kansas State University 

• ? £' ♦;•"• • • 1 -.• •> • 

■'IpZ}-:- University of Wisconsin 
MILITARY SERVICE: 


1 Branch: Army of the United States 

jy^\• qmc, 1st Lt. ; .: ••• • 

■'.fSfe* '••'■" '■ ■ .. ":.■•■'■*. - ' .. 0 .. 

milt positions : '.• -.UU 


REDACTHL 

R^ACtkb 


REDACTED 


REDACTED 


B.S. Agriculture 

. / ; ; '£l:v Animal Husbandry J.- 

M. S. t Animal Science 

* ...: ;: ;■■*: .'/';v-V; : :-v Genetics V; *•••;• ; 

/♦ ■ ■' " ; V. '^ ■?-7^'- 

D.V.M, n . Veterinary Medicine 
’v - r Pathology : ,v ; : p‘> 

Ph.D. Veterinary Science 

r r* :. Comp. Card io logy \ 

. , C. ^ , ^ ' ..sV‘ , 4'7 ’’ 4 •.Vv‘ W .-v^- * > *■;, 


: From: Feb. 1954 to Feb. 1956 


•)• jj.v r jyv V'!i^“ ”.L 

*:• iV;f* ? 

• ,**^ 7 ”* ■ v";* , V'** ' * . 


, ’ 1 <• * tv 

,.. * > r : ■ 




•Jfv^ 1952-53 Research Assistant, Department of Meat and Animal .Science, University of ^ 

*:7. , Wisconsin, Madison, Wisconsin. :‘ v t ■v'* 

' 1956-60 Research Assistant, Kansas State University, Manhattan, Kansas, /l! ‘ . 

• - • t - .*'■ V . 1 , 7 ' V/l-r' ’-.u.•• v‘ 

1960-61 Practicing Veterinarian, Columbus Veterinary Hospital, Columbus, Wisconsin. 

• v yt- ! 1961-64 Practicing Veterinarian, Self-employed, Columbus, Wisconsin. .'^7 

. 'J r* : ‘ ’ •'•'•' TV'-.’*- *• ’ * ■'■: v'-’ 

1964-67 Postdoctoral Research Fellowship, University of ^Wisconsin, Department of ^ 

; -V Medicine, Cardiovascular Research laboratory and Department of Veterinary 

Science - NIH (Candidate for Ph.D.) (3 years) December, 1967. *■ [ l y V.% 


Consulting veterinarian, Avian Pathology. 


1003546030 


1967 Assistant Professor of Veterinary Science and Assistant Scientist, Cardio- ; 
vascular Research Laboratory, Department of Medicine, Medical School. 

. ■ ■ • ■ ’’ "' : 

» 1971-74 Associate Professor of Veterinary Science, College of Agricultural and Life ^^£6 

, Sciences and Department of Medicine, Medical School. -* 

> ; ‘ ' • - -:•/ •* *' w . 

>• ***; 1974 to Professor and Chairman of Veterinary Science, College of Agricultural and 
present Life Sciences and Staff member. Cardiovascular Research Laboratory.j 


l *a : r < i >\ '* ‘: \'v: : l v.7 ^*'-y> . ■ 


member. Cardiovascular Research Laboratory. 

... ... 7-. F : £~r? v 5’'-T^>'4«t A 'i > v" 1f 7 ^ * 

■ *V- v 7. i :-' r : 

' * '-'*'* 1 ■ ’.* •/■* * **'*'J &1 
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, ‘4/^X972-73 Special Fellow, NHLI, Department of Pathology, New Medical School, 


^. PROFESSIONAL SOCIETIES ; *&<-; •■'. 

_ .... ..., .•,.„.,*■$'... :.Vj v "- p 


bs&actsb 


* »h****$.• j*,A 

-. . ■ ' ... 


$$&A£7£n 


" ££*i ' V >J 5 

f v^' * .y»*A rv 



V r< . • 

' ^HONORS RECEIVED; , ‘ • - '; 

i'.-A ; * S**\*.'. ' * ' ’ *' ■* * 

*4NIH Postdoctoral Fellow. 1964-1967. 

: C?Burr^Beach Award; 1967. .’" , v ' ' 

t. •: •. • Wf *■ ■;' • • ;'. v •■ ! } 

'• NIH Special Postdoctoral Fellow! 1972-1973. 

*yr. :*?<''*£*. Xfc * 


SPECIAL APPOINTKENTS: 



Member, World Health Organization Committee for meeting on ,# Priinary Pulmonary Hypertension 
in Man#" October 15—17, 1972, Geneva, Switzerland, ./• v 



Source: https://www.industrydocuments.ucsf.edu/docs/npdmOOOO 





R: REDACTED MATERIAL 



S’ : . v .■/>:•.• =•••*'••" "• •■ •••• 

Name : ' 'Gerald Edwin Bisgard ■* Birth Date : REDACTED 

^ Present Home Address : *HEDACTED / Place of Birth : RtDACitD * 

v ; -^‘5lF^r-;*Denver Public Schools, Graduated South High School — ■*'“*•* ■"**' 


College Education: 
- - - 


•.. ■ ■■ ••>•:.:: -V ,■;. •: < REDACTED 

-.* '• >' • *. •« • ■ * ■• -rf • :* •*■. . * ■■ » . . »* 


'>>W:L v-v- B.S. Biological Science, Colorado State University - 

•*'A-*.&>■* D.V.M. 


M.S. 


“Veterinary Medicine, Colorado State University - REDACTED 
Clinical Medicine, Purdue University - ft 


>. 

r . ** • 

1 


Ph.D. Veterinary Science (Physiology), University of. Wisconsin REDACTED,' U. 

V : W<-«VfS_ * '. r >*-•■* ; *”*..** » .• - *• “ . ■ * . - * *■> . 

> ! College Honors : . . > . ^ 


S\y.‘>V;fv '■ Sigma Xi 
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/ Omicron Delta Kappa . / 
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Positions Held : 
1962-1967 
' • ."' 1967-1969 
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1969-1971 


^ • • . • . • ■ ? . 5 ■ - v *; * * •. r >J *- • -*• 

' '* '<’* ***** ,*v‘;'' •'* 

HEDACTID -g. 

< . .V.Cvr*; .'if *•■.' * : v* 


1971-1974 

1974- 


Instructor in Veterinary Clinics, Purdue University. ... 
Assistant Professor in Veterinary Clinics, Purdue University.. 

On Leave of Absence from Purdue University for Special Fellowship 
in Research at Cardiovascular Pulmonary Laboratory, University of 
Colorado Medical Center. *\1 ' 

Special Fellowship in Research and Ph.D. Program, University of 
Wisconsin, Cardiovascular Laboratory, Department of Medicine 
and Department of Veterinary Science. 

Assistant Professor of Veterinary Science, University of Wisconsin 
Presently Associate Professor of Veterinary Science, University 
of Wisconsin . ’ v * ’ 


'«. 


.-*•.^'1 / .v ■ 
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1003546032 

. ■ . .V- . * ... 


. . ?4~. 

V * ■ v J ^ ^ •• ‘ ^«V ^ ‘ 






Source: https://www.industrydocuments.ucsf.edu/docs/npdmOOOO 




R: REDACTED MATERIAL 


ys*S&- v.;r -^^v 


4?!'.’.*s ii -: -~.,., ., a•-;^'•• r v ''••••.. a■••■•• •: ; • biographical sketch 
a •i.^-’^,:^-;;- .trp-x’‘ ^ 

, r >\;y.. '-'Ut';‘ -’s-'-*’*. '' v '-" ••,..- •• 

1 ..”: .*' Kame: Wilbur Brooks Quay Title 

‘ REDACTED •.,:/•! .~T“ 
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